Abstract Reefballs are internationally patented (1995) and/or copyrighted technologies that allow nearly all natural reef features to be mimicked (Barber, 2000). It is 
Introduction Background
In recent years, concerns about the impacts of urban ization on the world's coastlines have increased greatly (Clynick, 2005) . Increase in human populationn and peo ple prosperity has pushed people to exploit natural re sources, including coral reef resources. Strong economic power often makes people do destructive activities (Muhando, 1999) in utilizing the coral reef resources merely for a short term profit and shelfish benefit by ne glecting recent and future public interests. Cesar (2000) also reported that largescale poison fishing vessels which operate in remote and unpopulated areas of Indonesia and elsewhere, left behind a mosaic of coral destruction.
Changes in coral reef conditions need to be tracked by continuously monitoring coral reefs and or coral fishes.
As a further step of PT. Newmont Minahasa Raya's con cern on the sustainability of coral reef ecosystem and fishermen community around the project sites, several actions were done, one of which is coral reef condition
Fish settlement on reefballs artificial reef and natural coral reef at
Buyat Bay and surrounding areas, North Sulawesi, Indonesia monitoring activity. The coral reef monitoring has been accomplished since 1996 up to now (Kojansow et al. 2001 (Kojansow et al. , 2003 (Kojansow et al. , 2007 .
Lalamentik (1996, 1997, 1998) reported that decline in coral reef conditions in Ratatotok Penninsula and Buyat
Bay resulted from fish poisoning, dynimite fishing and fish netting in coral reef areas beside coral bleaching oc curring many places in Asia (Lalamentik 1998 , Rajasuriya et al. 1999 , Ohman 1999 , Cesar 2000 , Westmacott et al. 2000 ).
This situation is also reinforced with local fishermen's complaints that fish population in Ratatotok and Buyat waters has declined (Kojansow et al. 2001 , 2003 , 2007 , Lalamentik et al. 2008 . To come back with the local fishermen's grievances, PT. Newmont Minahasa Raya through Department of Living Environment of Indonesia carried out an artificial coral reef study that could re habilitate and or improve the coral reef condition as fish habitats (Kojansow et al., 2001 (Kojansow et al., , 2003 (Kojansow et al., , 2007 
Study Boundaries
This study was limited to fish colonization rate in and around the reefball, also in natural coral reef at 3 m and 10 m depth in which fish monitored were the indicator species of family Chaetodontidae and Target fish usually inhabiting the niche in the coral reef area. The natural coral reef was selected at 3 m and 10 m depth as sites re ferences which there are no coral reef around reefball site in the same depth.
Study Location
Sampling sites occurred along Ratatotok Cape and around Buyat Bay, Southeast Minahasa Regency, North Sulawesi, Indonesia. In this study, there were three study sites, Buyat Bay, Buyat Cape and Station III where reef ball artificial reefs were set at different depths.
Materials and Methods

Fish on Reefballs
The sampling sites were set where the reef balls were Parameters measured were, species diversity (number of species at each station) and density of coral reef fishes for Indicator species and Target species. Beside that, the coral colonization was also observed qualitatively based on the presence of hard coral colonies in the reefballs.
Natural Coral Reef Fish
Parameters measured were, species diversity (number of species), abundance (number of individuals) for "in dicator species" (Fig. 2 ) and "Target species" (Fig. 1) , re spectively. Even though the survey areas were set with a "Line Intercept Transect" method, the data sampling for fish used a "Visual Census" method (Dartnall and Jones 1986) . In addition to the number of species and individuals of each species, the relationship between number of species and individuals at each depth and the dominant species was observed as well.
Reefball Types
Reefball was made in 2 types; 'Bay Ball' and 'Pallet Ball'. Bay Ball has a weight of 260 kg and that of Pallet Ball weighed 600 kg.
Results
Basin Characteristics of Buyat Bay
Superficial homogenous particle size.
It indicates that the hydrooceanographic factors occur ring in Buyat Bay are capable of heterogeneously sorting the sediment particle size.
Basin Characteristics of Totok Peninsula (Buyat Cape and ST3)
Sediments piercing the sea bottom around Totok Penin sula varied in particle size. In Buyat Cape, these ranged from 5 mm to 0.05 mm diameter, ST3 from 8 mm-0.05 mm diameter, respectively (Mangulu 2002 ).
The sediment color appeared dissimilar with locations near the sea bottom of Totok Peninsula.
The bottom sediments of Buyat Cape were reddish brown and relatively fine, slightly mixed with biogenic ones. These sediments come from rocks in terrestrial area through natural processes, such as erosion and abrasion.
The sea basin of ST3 was filled with black volcanic sediments and biogenic ones, such as mollusk shells. These sediments originated from volcanic activities clas sified as lithogenous sediments. These types of sediments seemed to be affected by the spread of coral reefs, sea grass beds and mangroves.
Fish at Reefball
In 2009, survey at all reefball sites found 13 families, 29 genera, 81 species, and 2025 individual.
Fish at Natural Coral Reef
From all three sites in 2009, a survey found 14 families, 36 genera, 106 species and 3883 individual.
Discussion Buyat Bay
Fish condition in natural coral reefs of Buyat Bay was better than that in reefball areas ( Fig. 8 and 9 ). Figure 8 show that number of species is closer to that in natural reefs. It indicates that reefballs have become stable habitats for juveniles. Number of individuals for target species in natural coral reef area of 3 m and 10 m deep was much better than that in the reefball area. This situation indicated that the species target individuals did not take the reefballs as their home. Carr (1997) found that at shallow sand bank in Caribbean the species richness and fish abundance (all species combined) were greater on natural reef than artificial structure. Table 2 Target species composition and condition in [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] species in Buyat Bay for number of species and number of individuals recorded in the reefball area ( Fig. 10 and 11 ).
This condition was also similar to that of indicator
Buyat Cape
Present fish colonization in reefball area of Buyat Cape was much better than that in previous study. It appeared that there was a significant increase in target species in the third and fourth years after the reefball was setup, in which this condition reached the coral fish condition in natural coral reefs at 3 m and 10 m deep. This situation (Fig. 12 and 13) indicates that reefballs, as new habitats, have been selected as permanent home.
The similar condition also occurred for indicator spe cies, both in number of species and number of individuals, in which the indicator fish colonization was better than that in natural coral reefs (Fig. 14 and 15) . Figure 14 shows that number of indicator species is nearly a same as that in natural coral reefs. It could be explained that a close distance of reefballs to the natural coral reefs in this location enables the mature individuals to migrate at certain time and also the complexity and rugosity of this area were very influential to the fish colonization. Grat wicke and Speight (2005) stated that rugosity significantly increases fish speciesrichness.
ST3
As a whole, fish colonization in reefball area of ST3 approached to that in natural coral reefs (Fig. 16, 17 and   18 ), except number of individuals for indicator species (Fig. 19) . This situation enabled several species to select 
Conclusions
Results of this study showed that the dominant target species families were Acanthuridae, Lutjanidae, Mullidae, 
